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SPECIFICATION 

Electronic Version 1.2.8 
Stylesheet Version 1 .0 

[PROJECTION DISPLAY SYSTEM] 

Background of Invention 

[0001] 1 .Field of the Invention 

[0002] The present invention relates to a projection display system, and more 

particularly, to a projection display system capable of diminishing ghost images. 

[0003] 2. Description of the Prior Art 

[0004] The rapid development of electro-optics technologies has made projection display 
devices become popular both in an office and at home. A projection display device 
projects images on a display, in the meantime, generating some blurs, such as ghost 
images. Ghost images downgrade the performance of projected images and 
consequently become a concern to design the projection display device. 

[0005] please refer to Fig.1, which is a projection display system 10 according to the 

prior art. The projection display system 1 0 comprises an illumination system 1 1 0 and 
an image system 120. As far as the illumination system 1 1 0 is concerned, white light 
beams, emitted by a light source 1 1 1 and reflected from a reflector 1 1 2, converge 
onto a color generator 113, such as a color wheel. The color generator 1 1 3 comprises 
a series of red, green, and blue filters for transforming the white light beams into 
colored light beams. After leaving the color generator 1 1 3, the colored light beams 
sequentially pass through a light-uniform device 1 14, such as an integration rod or a 
lens array, and through an illumination lens set 1 1 5, and reach a reflection mirror 1 16. 
The reflection mirror 1 16 reflects the colored light beams through a field lens 1 17 and 
finally onto a light valve 121 , such as a digital micro-mirror device (DMD). Reflected 
by the light valve 121, the colored light beams, which are projected onto the light 
valve 121, pass through the field lens 1 1 7 again. The colored light beams then 
penetrate through a projection lens 122 and project onto a screen 124, composing 
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the image system 120. 

[0006] The light valve 121, which is mounted on a substrate, is formed with a plurality of 
pixel lenses disposed in a matrix, each pixel lens being capable of pivotably rotating 
around an axis within a range of 1 2 degrees. The pixel lenses reflect an incident light 
beam onto a region inside of the projection lens 122 and the incident light beam can 
project onto the screen 1 24 when the light valve 121 is in an ON-state. The pixel 
lenses reflect an incident light beam onto a region outside of the projection lens 122 
and, of course, outside of the screen 124 when the light valve 121 is in an OFF-state. 

[0007] However, not all the colored light beams will directly project from the light valve 
121 onto the screen 124. Please refer to Fig.2A to Fig.2C, which show light paths of 
ghost images of the projection display system 10 according to the prior art. As the 
light valve 121 is in the ON-state, the white light beams, emitted by the light source 
1 1 1 will sequentially pass through the color generator 1 1 3, the light-uniform device 
1 14, the illumination lens set 115, the reflection mirror 1 16, and the field lens 1 17, 
and project onto the light valve 121. The light valve 121 reflects the colored light 
beams onto the field lens 1 1 7 again and a first surface 1171 of the field lens 1 1 7 
reflects the colored light beam back onto the light valve 121, generating second 
reflection colored light beams. As shown in Fig.2A to Fig.2C, the light valve 121 still 
reflects the second reflection colored light beams through the projection lens 122 and 
onto the screen 1 24, forming so-called ghost images 1 241 . A corresponding focal 
point F located on a position near the light valve 121 and corresponding to the ghost 
images 1 241 forms a virtual ghost-image light source 1211, which is extended along 
a direction from the focal point F toward the light valve 121. The virtual ghost-image 
light source 121 1 projects colors light beams onto the screen 124 to generate the 
ghost images 1 241 . The ghost images 1 241 undoubtedly downgrade the performance 
of the projection display system 10. 

[0008] 

Please refer to Fig.3A to Fig.3C, which are schematic diagrams of a first projection 
display system capable of diminishing ghost images according to the prior art. In the 
first projection display system, a convex surface with a curvature radius R less than 
50mm is formed on a first surface 1 1 72 of the field lens 1 1 7. As the colored light 
beams project onto the light valve 1 21 and the light valve 121 reflects the colored 
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light beams onto the field lens 1 1 7, the convex surface reflects and focuses the 
reflected colored light beams to a focal point Fl between the light valve 121 and the 
convex surface. The reflected colored light beams continue to travel toward the light 
valve 121 to form a light-spreading area 1212. The light valve 121 reflects the 
reflected colored light beams onto the screen 1 24 through the projection lens 122, 
forming spreading images 1242 and diminishing ghost images. The spreading images 

I 242 are not ghost images, but reduced contrast for the first projection display 
system. 

[0009] Please refer to Fig.4A to Fig.4C, which are schematic diagrams of a second 

projection display system capable of diminishing ghost images according to the prior 
art. In the second projection display system, a convexo-concave surface with a 
curvature radius R less than 0 mm is formed on a first surface 1 1 73 of the field lens 

I I 7. As the colored light beams project onto the light valve 121 and the light valve 
121 reflects the colored light beams onto the field lens 1 1 7, the convexo-concave 
surface diverges the reflected colored light beams toward the light valve 1 21 to form a 
light-spreading area 1213. The light-spreading area has a virtual focal point F2. The 
light valve 121 reflects the reflected colored light beams onto the screen 124 through 
the projection lens 122, forming another spreading images 1243. The spreading 
images 1243 are not ghost images either, but also reduced contrast for the second 
projection display system. 

[001 0] The above-mentioned prior art projection display systems solve the ghost images 
problem at the cost of contrast. 

Summary of Invention 

[001 1] It is therefore an objective of the claimed invention to provide a projection display 
system that can effectively diminishing ghost images. 

[0012] 

According to the claimed invention, the projection display system includes an 
illumination system and an image system. The projection display system has a light 
source for emitting at least one light beam, and a field lens having a first surface and 
a second surface opposite to the first surface, the first surface having at least one 
reflection area. The image system utilizes the field lens and a light valve mounted 
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adjacent to the second surface of the field lens for reflecting the light beam emitted 
by the light source. The light beam reflected from the light valve to the interface 
reflecting area is further reflected to a region outside of the light valve by the 
reflection area. 

[001 3] It is an advantage of the claimed invention that a projection display system can 
diminish ghost images by using the field lens with appropriate curvature radius to 
reflect unwanted light beams to a region outside of the light valve of the projection 
display system. 

[0014] These and other objectives of the claimed invention will no doubt become obvious 
to those of ordinary skill in the art after reading the following detailed description of 
the preferred embodiment that is illustrated in the various figures and drawings. 

Brief Description of Drawings 

[001 5] Fig.l is a schematic diagram of a projection display system according to the prior 
art. 

[001 6] Fig. 2 is a schematic diagram showing how the projection display system of Fig.l 
generates image ghosts. 

[001 7] Fig.3A to Fig.3C are schematic diagrams of a projection display system that can 
diminish ghost images according to the prior art. 

[001 8] Fig.4A to Fig.4C are schematic diagrams of another projection display system that 
can diminish ghost images according to the prior art. 

[001 9] Fig. 5 is a schematic diagram of a projection display system according to the 
present invention. 

[0020] Fig. 6 is a schematic diagram of way of diminishing ghost images according to the 
present invention. 

[0021] Fig. 7 is a schematic diagram of another way of diminishing ghost images 
according to the present invention. 

Detailed Description < 
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[0022] Please refer to Fig. 5, which shows a projection display system 20 according to the 
present invention. The projection display system 20 comprises an illumination system 

210 and an image system 220. As far as the illumination system 210 is concerned, 
white light beams emitted by a light source 21 1 and reflected from a reflector 212 
converge onto a color generator 21 3, such as a color wheel. The color generator 213 
comprises a series of red, green, and blue filters for transforming the white light 
beams into colored light beams. After leaving the color generator 21 3, the colored 
light beams sequentially pass through a light-uniform device 214, such as an 
integration rod or a lens array, and through an illumination lens set 21 5, and reach a 
reflection mirror 216. The reflection mirror 216 reflects the colored light beams 
through a field lens 217 and finally onto a light valve 221 , such as a digital micro- 
mirror device (DMD). Reflected by the light valve 221, the colored light beams which 
were projected onto the light valve 22 1 pass through the field lens 2 1 7 again. The 
colored light beams then penetrate through a projection lens 222 and project onto a 
screen 224, composing the image system 220. 

< 

[0023] When the light valve 221 is in the ON-state (the definition of the ON-state for the 
light valve 22 1 is the same as that for the light valve 1 2 1 of the prior art projection 
display system), the white light beams that are emitted by the light source 21 1 will 
sequentially pass through the color generator 21 3, the light -uniform device 214, the 
illumination lens set 215, the reflection mirror 216, and the field lens 21 7, and project 
onto the light valve 221 . The light valve 221 then reflects the colored light beam 
directly through the projection lens 222 and onto the screen 224. 

[0024] when the light valve 221 is in the OFF-state (the definition of the OFF-state for 
the light valve 221 is the same as that for the light valve 121 of the prior art 
projection display system), the white light beams that are emitted by the light source 

21 1 will sequentially pass through the color generator 213, the light -uniform device 
214, the illumination lens set 21 5, the reflection mirror 216, and the field lens 21 7, 
and project onto the light valve 221 . The light valve 221 then reflects the colored light 
beams onto a reflection area 2172 that is formed on a first surface 2171 of the field 
lens 21 7. The reflection area 21 72 is disposed in a region adjacent to boundary of the 
first surface 21 71 . The reflection area 2172 reflects colored light beams reflected 
from the light valve 221 to a region outside of the light valve 221 , diminishing ghost 
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images originated from the prior art second reflection colored light beams. 

[0025] To meet the requirement of effectively reflecting unwanted colored light beam to 
the region outside of the light valve 221, the reflection area 2172 is specifically 
designed. According to an experiment for the present invention, a curve is applied to 
form the first surface 21 71 by pivoting around an axis. The equation for the curve is 

[0026] x = (]/R) Y 2 /[1+(1 _ (1+K) * (1/R ) 2 * Y 2 )] 1/2 + A*Y 4 + B*Y 6 + C*Y 8 + D*Y 
10 

T 

[0027] wherein R is the curvature radius and ranges between 50mm and 500mm, and K, 

A, B, C and D are variables according to the projection display system 20. For 

-6 ~8 
example, if R equals 80mm f K 88 0, A ^ -2.3892 x 10 , B -7.2980 x 1 0 , C ^ 

-2.5287 xio" 10 ,and D ** 2.9488 xio" 13 . 

[0028] Please refer to Fig. 6, which is a schematic diagram of a first embodiment 
according to the present invention. In Fig. 6, the reflection area 21 72 is a non- 
spherical surface. As incident light beams projects onto the interfere reflection area 
21 72, the reflection area 21 72 having a curvature radius R can reflect the incident 
light beams to a region outside of the light valve 221 . Therefore, the incident light 
beams will not enter the projection lens 222 and project onto the screen224, 
diminishing ghost images. The curvature radius R ranges between 50mm to 500mm. 

[0029] Please refer to Fig. 7, which is a schematic diagram of a second embodiment 

according to the present invention. In Fig. 7, a reflection area 3172 of a first surface 
31 71 is a spherical surface. The curvature radius R of the spherical surface also 
ranges between 50mm to 500mm. For example, if the curvature radius R is 500mm, 
the reflection area 31 72 will reflect incident light beams to a region outside of the 
light valve 221 . Therefore, the incident light beams will not enter the projection lens 
222 and project onto the screen 224, diminishing ghost images too. 

[0030] In contrast to the prior art projection display system, the present invention can 
provide a projection display system to diminish ghost images with a specifically 
designed field lens. 



[0031] 



Following the detailed description of the present invention above, those skilled in 
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the art will readily observe that numerous modifications and alterations of the device 
may be made while retaining the teachings of the invention. Accordingly, the above 
disclosure should be construed as limited only by the metes and bounds of the 
appended claims. 
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